This calculation note documents the criticality analysis of a recent design change in the MCO scrap basket. A b s t r a c t : c o n t a i n e r scrap basket has r e q u i r e d a r e e v a l u a t i o n f o r c r i t i c a l i t y s a f e t y . The bounding case, t h e drop accident case f o r MarkIV-loaded MCOs, was reanalyzed w i t h l e s s mass i n t h e baseplate o f t h e upper scrap basket. s i g n i f i c a n t d i f f e r e n c e between t h e two cases was found. a n a l y s i s i s t h e r e f o r e considered v a l i d and no a d d i t i o n a l a n a l y s i s i s r e q u i r e d .
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Methodology
The Monte Carlo N-Particle (MCNP) (Breismeister 1993) computer code was used to perform the calculation documented in this report. MCNP was used to perform a Monte Carlo simulation of the transport of neutrons through a model of the Multicanister Overpack (MCO) container to obtain a statistical estimate of the effective neutron multiplication factor, k,,
Assumptions
MCNP calculation CASE4 (Schwinkendorf 1997) was based on an assumption of 3/8-inch stainless steel baseplates forming the bottom of the scrap baskets. These baseplates are assumed in the MCNP input model to be solid (the holes are not explicitly modeled). Given the diameter of the baseplate, this model includes nearly 50 Ibs of steel. The current scrap basket design calls for 27.13 Ib instead of the 50 Ibs assumed in the reference. This calculation was therefore modified by reducing the material density of the scrap basket baseplate so that the weight is reduced to 27.13 Ib.
CASE4 is the Mark IV-loaded MCO after the drop accident, where all the intact fuel in the central three fuel baskets are assumed to fragment, and pack together into an optimal configuration with a packing fraction of 0.4 (the scrap baskets in the top and bottom locations remain loaded with optimal 0.95 wt% enriched uranium metal scrap).
Input Data
The input file for this calculation may be found in filename case4-nu.inp, located on the workstation server disk under the directory: /home_area/h56712/mcnp This data file is also appended to this calculation note.
Calculations
This calculation was performed using 50 neutron generations of 1,000 neutron histories per generation, and 10 generations were skipped before statistical information was included in the result. The calculation was performed on the sgil Silicon Graphics workstation.
Results
The results are as follows:
CASE4 from the Schwinkendorf reference: k,, = 0.9341 5 0.0028, 95% upper bound estimate = 0.9398
Modified CASE4 with the reduced-density scrap basket baseplate: k,,T = 0.9329 i 0.0027, 95% upper bound estimate = 0.9382 HNF-SD-SNF-CN-025, Rev. 0
Conclusions
The removal of neutron-absorbing material (reduced steel density in the scrap basket baseplate) from the MCNP model should have increased the k,,T of the system. However, this change in the model is so slight that MCNP was not able to discern a statistically-significant difference in the neutron multiplication constants between the two cases. The difference between the two k,, values is only one-third of the 1-sigma statistical error in the two cases. The conclusion is that, within the statistical uncertainty in the Monte Carlo results, there is no statistically significant difference between how the scrap basket baseplates were modeled in the reference and the modified design. It is felt that no further analysis is required. 
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MCNP input file
The following is a listing of the input file used to perform this calculation: 
